V1 and V0 domains of the human H+-ATPase are linked by an interaction between the G and a subunits.
The specialized H(+)-ATPases found in the inner ear and acid-handling cells in the renal collecting duct differ from those at other sites, as they contain tissue-specific subunits, such as a4 and B1, and in the kidney, C2, d2, and G3 as well. These subunits replace the ubiquitously expressed forms. Previously, we have shown that, in major organs of both mouse and man, G3 subunit expression is limited to the kidney. Here we have shown wide-spread transcription of murine G3 in specific segments of microdissected nephron, and demonstrated additional G3 expression in epithelial fragments from human inner ear. We raised a polyclonal G3-specific antibody, which specifically detects G3 from human, mouse, and rat kidney lysates, and displays no cross-reactivity with G1 or G2. However, immunolocalization using this antibody on human and mouse kidney sections was unachievable, suggesting epitope masking. Phage display analysis and subsequent enzyme-linked immunosorbent assay, using the G3 antibody epitope peptide as bait, identified a possible interaction between the G3 subunit and the a4 subunit of the H(+)-ATPase. This interaction was verified by successfully using purified, immobilized full-length G3 to pull down the a4 subunit from human kidney membrane preparations. This confirms that a4 and G3 are component subunits of the same proton pump and explains the observed epitope masking. This interaction was also found to be a more general feature of human H(+)-ATPases, as similar G1/a1, G3/a1, and G1/a4 interactions were also demonstrated. These interactions represent a novel link between the V(1) and V(0) domains in man, which is known to be required for H(+)-ATPase assembly and regulation.